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Background: Varicocelectomy for male infertility has been performed laparoscopically by transabdominal
preperitoneal (TAPP) approach. Laparoscopic varicocelectomy (LV) has a potential risk of intraperitoneal
injuries. LV fails to tackle the possible collateral veins in inguinal canal below thedeep inguinal ring. Despite
the inherent beneﬁts of retro or extraperitoneal approach for urological procedures, the extraperitoneal
varicocelectomy has not beenwidely practiced. Energy sources have been suspected in potential trauma to
vas. Totally extraperitoneal (TEP) approach is a well established procedure for inguinal region. We utilized
TEP approach to perform varicocelectomy without using energy source.
Method: Between January 2000 and March 2005 16 males having bilateral varicocele, subnormal semen
parameters and inability to father a child with reproductively healthy female partner were operated.
Varicocelectomy was done by TEP route.
Results: 16 males having different grades of varicocele, mean sperm counts of 29.25 million/ml and mean
sperm motility of 26% were operated. There was no technical difﬁculty, visceral injury, conversion,
bleeding or need to use energy source. There was no recurrence or reduction in testicular size. Post-
operative hydroceles (11 out of 32 varicoceles) resolved within 3 months without any intervention. Mean
sperm counts and motility improved to 68.25 million/ml and 63.18% respectively. Pregnancy was
reported by 11 couples during a follow up of 2 years.
Conclusion: Endoscopic varicocelectomy by extraperitoneal route is a safe procedure.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Minimally invasive surgery has been applied to wide variety of
urological procedures.1 Laparoscopic varicocelectomy (LV) is more
effective than antegrade sclerotherapy (AS) or retrograde emboli-
zation (RE).2 LV reverses the insult to spermatogenesis3 making it
the commonest surgical procedure for male infertility.4 Trans-
abdominal preperitoneal approach (TAPP) is universally used2
despite an emphasis on extraperitoneal access5 in urological
procedures. TAPP carries the risk of serious injuries3 to small
bowel,6 sigmoid colon,7 nerves8 and vessels.6 Sometimes it requires
mobilization of sigmoid colon8 or adhesiolysis of bowel loops
overlying the testicular vessels.7 Use of energy sources in TAPP is
associated with bowel burns and neuropraxia.6 Such serious
complications3 have led to abandonment of LV at some centers.9
Superiority of totally extraperitoneal (TEP) approach over TAPP isocketmail.com (B.B. Agarwal),
ciates Ltd. Published by Elsevier Ltwell accepted by hernia surgeons dealing with inguinal region.10
Use of energy sources in hernia surgery is also a cause of concern in
context of male infertility.11 With this insight from the literature we
performed extraperitoneal varicocelectomy without using any
energy source.122. Materials and methods
This prospective study was conducted by a surgeon from
January 2000 – March 2005, following ‘good clinical practice’ and
ethics guidelines. All patients were referred from the Gynaecolo-
gists after diagnosis of bilateral varicocele in infertile male partners
of gynaecologically healthy females. All the couples included were
unable to conceive after at least 3 years of consummated marriage.
Diagnosis of varicocele was made on clinical palpation. It was
documented by a Doppler examination to measure the testicular
size and severity of venous reﬂux. Varicocele was graded according
to guidelines of WHO.13 Only male partners having normal
hormone levels, normal testicular size and subnormal semen
parameters were included. All patients were briefed about the
possibility of recurrence, failure to sire and complications liked. All rights reserved.
Fig. 2. Showing the peritoneal reﬂection, cord structures including medial deviation of
vas (marked by arrow), iliac vessels and inferior epigastric vessels.
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these in presence of female partner unless the male preferred
otherwise.
Routine hematology, biochemistry, abdominal ultrasound and
pre-anesthesia evaluation were done. They were asked to pass
urine just before being taken to the operation table. All the patients
were operated under general anesthesia (GA). Standard laparos-
copy instruments and capnosufﬂation were used as in TEP repair of
inguinal hernias. Optical access was achieved via an infraumbilical
incision going through the anterior rectus sheath. The rectus
muscle of either side was retracted laterally to expose the posterior
rectus sheath. A 10 mm. Hassan’s Trocar was introduced in the
space between the muscle and the posterior rectus sheath.
Capnosufﬂation of 10–12 mmHg was then instituted. The extrap-
eritoneal/pre-vesical space was dissected under vision with the
help of the telescope. This was done with the sweeping and darting
movements of the telescope aided by the inﬂow of the gas.Working
space around both the deep inguinal rings was created following
these movements. Two working ports of 5 mm each were then
introduced lateral to the rectii on either side at a convenient
distance from the umbilicus. This was usually midway from pubis
to umbilicus.
After identiﬁcation of the peritoneal reﬂection, the posterior
peritoneum was gently swept cranially away from the spermatic
pedicle. The spermatic pedicle was identiﬁed by a tug on ipsilateral
testicle and followed cranially from the deep inguinal ring. The vas
wasvisualizedat thedeep ring. Its deviationmedially andaway from
the vasa spermatica interna (VSI)7 was conﬁrmed (Figs. 1 and 2).
VSI was lifted with an atraumatic grasper close to deep ring and
pulled out of inguinal canal as far as possible aided bycephalad push
to the testicle. Pulling the VSI out of inguinal canal exposed the
parallel inguinal collaterals, external spermatic vein or vein from
vein to vas (Fig. 3) and vein from inferior epigastric vein (Fig. 4).
Veins seen entering VSI at this pointwere divided between clips. VSI
was then released to slide back into scrotum. Venous tributaries of
inferior epigastric vein seen entering frommedial side of deep ring
were similarly divided. The VSI proximal to the point of medial
deviation of vas was dissected for at least 2’’ more by sweeping the
posterior peritoneum away from it. Inclusion of all structures of VSI
and the collaterals in the dissected part was conﬁrmed by cranio-
caudal tug on the ipsilateral testicle. The ipsilateral testicle could be
seen pulled up into the inguinal canal (Fig. 5). The dissected VSIFig. 1. Circle in the picture outlines the deep ring with cord structures in relation to
inferior epigastric vessels (IEV), iliac vessels, peritoneal reﬂection.was then divided between haemostat clips or ligatures of 3-0 vicryl
(Figs. 6 and 7). The ligatures included the entire mass of VIS
including the artery as recommended by Koyle et al.7 Hemostasis
was ensured. No energy sources were used though they were
available as standby.14 Same procedure was repeated on the other
side to accomplish bilateral varicocelectomy.15 Endoscopic varico-
celectomy by extraperitoneal route (EVE) was now completed with
de-sufﬂation and closure of ports as in TEP repair of hernia.
Patients were allowed drinks on complete recovery from GA.
They were discharged once they walked to pass urine and could tie
their waist belt. Theywere instructed to resume normal activities of
daily living. They were followed up for local care of port sites till
one week as usual. EVE speciﬁc follow up included:
- Evaluation for hydrocele at 6 weeks and 3 months
- Scrotal ultrasound for testicular size, any hydrocele and venous
reﬂux at 6 months. Semen analysis at 12 months.
- They were advised to inform of conception as and when it
happened.Fig. 3. Showing Collateral vessels, from vein to vas (1), a parallel collateral from
inguinal canal (2) & from the inferior epigastric vein (3).
Fig. 4. Collateral vein from inferior epigastric vein.
Fig. 5. (a &b) Testis is pulled up into the inguinal canal while pulling out the spermatic
cord into the operating area.
Fig. 6. Showing adequacy of space, length of vasa spermatica interna pulled in oper-
ating ﬁeld being clipped.
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EVE was performed for 32 varicoceles in 16 patients with the
mean age of 28 years (range 20–33 years). A total of 9, 17 and 6
varicoceles were of grade I, II and III respectively. Preoperative
sperm counts were 10–60 million/ml (mean 29.25 million/ml).
Preoperative sperm motility was 1–80% (mean 26%). The mean
operative time was 65 min (range 50–140 min).
There was no conversion; need to use energy sources, technical
difﬁculty, intraoperative bleeding or visceral injury. Hydrocele was
observed at 6 weeks in 11 of 32 varicoceles operated. All of them
resolved by 3 months without any intervention.
At 12 months, the sperm counts were 49–92 million/ml (mean
68.25 million/ml). Sperm motility was 47–84% (mean 63.18%).
Improvement in sperm counts as well as sperm motility was
statistically signiﬁcant (Student’s t-test).
Pregnancy was reported in 11 patients (68.75%) during a follow
up of 2 years.
Scrotal ultrasound anddoppler at 6months revealed no decrease
in size of testis, development of hydrocele or recurrence of venous
reﬂux. There was no clinical recurrence during a mean follow up of
47 months (36–96 months).Fig. 7. Showing the multiple tortuous collateral veins in the spermatic cord.
Fig. 8. Showing various collaterals [A – Vas deferens, B – Vein from vein to vas, C –
Parallel veins pulled out from inguinal canal, D – Vein from inferior epigastric vein].
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Varicocelectomy is the most common4 surgical procedure for
properly diagnosed infertile male.3 It remains the procedure of
choice despite a contrary Cochrane Meta-analysis.16 AS and RE are
associated with technical difﬁculties2, inconsistent17 and poor
results.2 They may be associated with complications like acute
abdominal pain, vagal crisis, funiculitis,17 vessel wall perforation,18
scrotal hematoma, epididymorchitis, testicular atrophy and radia-
tion exposure.2 Laparoscopic varicocelectomy ﬁrst reported by
Hagood et al.19 based upon Palomo’s principle has proven to be
effective.20 Various surgical principles like internal spermatic
artery (ISA) sparing, lymphatic sparing and plication of spermatic
fascia over the enlarged vessels have been explored.20 In a large
series Koyle et al.7 have recommended mass occlusion of VSI as
efﬁcacious and safe procedure with good results. Ligation of ISA is
no more a concern4 and is considered desirable.21 So far laparo-
scopic varicocelectomy has been practiced by TAPP approach. TAPP
approach violates the sanctity of closed peritoneal cavity. It is also
associated with potential injury to bowel, vessels and nerves apart
from port site hernias.6,7 A Cochrane Meta-analysis22 comparing
TAPP with TEP has shown association of TAPP with higher rates of
port site hernias apart fromvisceral injuries that are unique toTAPP.
This allowed us to perform this study without having a TAPP
control group. Need to apply minimally invasive surgery in
urology,1 emphasis on extraperitoneal approach,5 and need to
innovate6 are cherished goals. Need for an extraperitoneal endo-
scopic approach has been felt for long. Abdel-Meguid and Hirsch23
reported a retero-peritoneal approach. But it required a ﬂank
position, specialized instruments and a 20 mm long primary inci-
sion besides two 10 mm additional ports. It could be used only for
unilateral varicocele and failed to access subinguinal collateral
veins. Our technique of EVE relies on a gold standard endoscopic
approach for a ‘standard of care’ inguinal region procedure.24
Kadyrov et al.25 have reported the superiority of TEP approach in
comparison to TAPP. Their supra-pubic approach is technically
challenging and requires special optical trocars for entry. It also had
limitation of working space and needed energized dissection for
maintaining a clear vision. Our extraperitoneal approach is from
the infraumbilical access to the rectus sheath and provides a large
working area being created in an absolutely avascular plane. Use of
energized dissection in varicocelectomy is associated with serious
concerns including ureteric injury as reported by Valla et al.26,27
Valla JS,26 a proponent of avoiding peritoneal entry in varicoce-
lectomy and an advocate of retroperitoneoscopy has reported
several limitations with his approach i.e. limitation of working
space, higher conversion rates and potentially hostile retroperito-
neal fat. According to him bilateral varicoceles, obesity and retro-
peritoneal ﬁbrosis are contraindications for retroperitoneoscopy.
Our technique of EVE is truly extraperitoneal as we enter anterior to
the peritoneum. This Ante-peritoneal space is not functionally
divided as in the case of retroperitoneum where to cross from one
side to the other is not possible. Ante-peritoneal space is a contig-
uous zone hence provides easy access to bilateral varicoceles from
a single infraumbilical entry.
Apart from TAPP approach, use of energy sources is a concern in
dealing with male infertility.11 While energy related bowel,
vascular and neural injuries6 are avoided in TEP approach the risk of
collateral damage to vas remains.11 Our experience of TEP hernia
repair and avoiding use of energy sources12 facilitated EVE as
described. TEP approach in EVE obviated any need to deal with
sigmoid colon or bowel adhesions to approach the cord structures.7
Totality of VSI once separated from Vas was also easy to conﬁrm by
TEP route as in classical Palomo’s operation. Knowledge of open
surgery and application of its principles6 ensured replication ofPalomo’s procedure endoscopically. EVE also made is possible to
pull out the VSI out of inguinal canal and ligate the external sper-
matic veins perforating the posterior wall of inguinal canal. These
perforators29 were better seen due to endomagniﬁcation in EVE.
Other venous collaterals like conﬂuence of external spermatic
vein to inferior epigastric vein,30 parallel venules in inguinal
canal,21 dilated cremastric vein draining into inferior epigastric
vein,31 anomalous internal spermatic veins and pelvic collaterals32
can be efﬁcaciously dealt with by our technique (Fig. 8). Results of
TEP approach compare favorably with those reported in literature
for both laparoscopic as well as gold standard open surgical
approaches.33 Our study lacks a large sample size and randomized
control. But the advantages of TEP approach are obvious.10 Being
able to answer a valid questionwith the help of available theoretical
and technical tools is a basic cannon of scientiﬁc pursuit.28 EVE
based upon accumulated knowledge of varicocele related anatomy,
experience of extraperitoneal inguinal region surgeries and use of
available surgical tools answers the quest for an extraperitoneal
approach for varicocelectomy. Even for unilateral cases it seems
better due to accessibility of potential collaterals from high retro-
peritoneal region to subinguinal region. Hydrocele, a common
sequel of varicocelectomy can manifest after even three years.34 In
the present study all the hydroceles resolved in the initial three
months of the follow up. This study showed that technique of EVE,
avoidance of energy sources and proper selection of patients gives
good results inmale infertility. This is borne out by the fact that EVE
combines the beneﬁts of high retroperitoneal and subinguinal
approach with endomagniﬁcation35 performed by minimally
invasive techniques. EVE is surgeon friendly and technically non-
challenging because most of us are now well versed with TEP,
hernia surgeries. Even our urologist colleagues are utilizing the
similar approach for endoscopic radical prostatectomy. The entry to
Ante-peritoneum, dissection, space creation and insufﬂation of
extraperitoneal space is identical to our procedure. EVE also proved
to be patient friendly due to early resumption of activities of daily
living. Avoidance of energized dissection protects the patient from
collateral damage as well as the operating room personnel, the
atmosphere and the climate from pollution36
5. Conclusion
Varicocelectomy can be safely performed endoscopically by an
extraperitoneal approach. It should be evaluated on a larger scale in
all indications for varicocelectomy.
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